Reuse of documents has been prominently appeared during the course of digitalization of information contents owing to the widespread of internet and smartphones in various complex forms such as inserting words, omitting and substituting, changing word order, and etc. Especially, when a word in document is substituted with a similar word, it would be an issue not to consider it as a subject of measurement for the existing morphological similarity measurement method. In order to resolve this kind of problem, various researches have been conducted on the similarity measurement considering semantic information. This study is to propose a measurement method on semantic similarity being characterized as semantic role information in sentences acquired by semantic role labeling. To assess the performance of this proposed method, it was compared with the method of substring similarity being utilized for similarity measurement for existing documents. As a result, we could identify that the proposed method performed similar with the conventional method for the plagiarized documents which were rarely modified whereas it had improved results for paraphrasing sentences which were changed in structure.
INTRODUCTION
As the volume of information is exponentially increased along with the fact that the various information including newspaper articles, books, and academic papers has been digitalized and existed online leading to easy and convenient access to the information, the social problems such as unauthorized use and plagiarism has been emerged at the same time due to indiscreet sharing [1] . Plagiaris m in this era of information has adversely affect desirable distribution and utilization, thus the researches on measurement of document similarity to more efficiently detect plagiarism. The measurement methods of document similarity can be classified into 2 categories , for instance, comparing morphological similarity and comparing semantic similarity. For comparing morphological similarity, some of the representative methods include n-gram method, in which extracting and comparing adjacent 'n' number of words in a sentence, comparing substring in a sentence, and VSM (Vector Space M odel), in which similarity is determined by measuring the distance between vectors after putting a document in a vector space [2] . However in this morphological similarity comparison, it has a drawback that similarity measurement does not consider for the case when the original document has been altered such as substituting, paraphrasing, and rewriting words since it only compares words in two subject documents [2] . The semantic similarity measurement method was proposed to improve this kind of issues. The semantic similarity measurement method is a method using knowledge base and thesaurus, in which semantic relationships among words are defined in hierarchy information. It may be useful for only measuring similarity of words in a sentence considering semantic similarity with substituting or changing to similar words, but it cannot comprehend the structural information in a sentence where the subject words are at. Therefore, it does have limitation on detecting types of plagiarism which evolves in various forms including paraphrasing sentences [3, 4] . M ost people think that copying the expression from other writings is plagiarism but paraphrasing, which borrows and alters the expression, is not. Despite the fact that expression is borrowed and changed, it would be plagiarism if the entire message and structure is the same. This study is to propose the methods of measuring similarity between Permission to make digital or hard copies of part or all of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. Copyrights for third-party components of this work must be honored. documents utilizing SRL(Semantic Role Labeling), which is one of the semantic analysis methods based on structural information of sentence in order to measure similarity of documents similar in semantic being composed of much altered from the original such as paraphrasing sentences.
RELATED STUDIES

Semantic Role Labeling
The semantic role labeling analyzes the sentence components as predicate-argument structure based on sentence structure analysis, and determines and tags the semantic role in a sentence for each component of sentence [5, 6] . The semantic role labeling identifies argument information required for completing a sentence by predicates centering of natural language sentences, and determines the relationships between predicates and corresponding arguments. By mapping the semantic role arguments with acting agent, experiencing agent, object, and etc., semantic role labeling can be conducted [7] . The predicate-argument structure of sentence is an important component to represent the semantic of sentence while predicate of particular semantic needs essential argument information. This will result in using common predicate-argument information for sentences of similar semantic. The conduct of semantic role labeling can be divided into the following 4 stages: PI(Predicate Identification) stage, PC(Predicate Classification) stage, AI(Argument Identification) stage, and AC(Argument Classification) stage [8] . Firstly the PI stage, where predicate is identified through sentence structure analysis on input sentence, and the PC stage, where predicate is ambiguity of predicate can be resolved, are conducted, then the AI stage, where information required for making a sentence with predicates with particular semantic in the sentence is identified, and the Ac stage, where semantic role of acknowledged argument is determined, are conducted [8] . In this study, the semantic role labeling is utilized to improve detection performance on similar sentences being much altered by paraphrasing sentences, which are difficult to detect with conventional similarity measurement methods.
Knowledge Bases for Semantic Role Labeling
The representative Knowledge Bases for Semantic Role Labeling include Propbank and FrameNet. They provide the corpuses tagged with semantic role [9] . The Propbank (M artha Palmer, 2005) is constructed in a way that semantic role are added by argument in syntactic structure analysis database of Penn Tree bank. The Propbank considers only verbs as predicates in order to establish the relationship between predicate and argument [10] . On the other hand, the FrameNet establishes predicate-argument information for corpuses such as BNC(British national Corpus) and ANC(American National Corpus) while it is established as a frameargument information structure considering not only verbs but also argument relationship including noun, adverb, and adjective by applying 'Frame' the classification concept [11, 12] .
SEMANTIC SIMIARITY MEASUREMENT USING SEMANTIC ROLE LABELING Figure 2: S tructure for Proposed Method
In this session, the semantic role labeling of document is conducted by using FrameNet, the measurement method of semantic similarity of document by comparing the semantic role information in the sentence is described. The document similarity measurement process using semantic role labeling is composed of pre-process, semantic role labeling process, and semantic similarity measurement process. Fig. 2 is a structure for document similarity measurement method by using FrameNet.
Preprocessing
The sentence segmentation, stopword removal, and lemmatization are conducted in the pre-process. The sentence segmentation is a process to segment a document into single sentences to conduct morpheme analysis or sentence structure analysis as a pre-process. The proposed method in this study is to conduct the sentence segmentation process segmenting the input document into sentence units since it conducts semantic role labeling based on the sentence structure analysis for similarity measurement of documents. In this study for stopword removal, it is intended to increase the processing speed of the system by utilizing pre-defined stopwords and removing all stopwords in the text. The lemmatization is a process to find lemma for altered words of sentences in various forms. The lemmatization is appraised as an efficient method to resolve the problem with the fact that the same semantic words in an altered form are identified as different information in the document analysis [13] . In this study, we intend to improve the performance of sentence structure analysis by lemmatization.
Similarity Measurement Using Semantic Role Labeling
The document similarity measurement is to measure similarity of documents by comparing the document as a test object and the base document while it is generally conducted in a way of selecting a candidate sentence from sets of documents to compare by using guide words in sentences, and measuring the similarity of documents by similarity measurement between the two sentences. The proposed method is to tag words in sentences with the relevant semantic role and to focus on the similarity measurement between the semantic role of two sentences while arguments of similar semantic in sentences with similar contents can appear in semantic role since argument with semantic relationship from predicate are distributed in sentences. Comparing similarity based on the semantic role in the sentence can reduce time and cost to be consumed for similarity measurement of sentences, and it has a merit to detect paraphrasing type which includes the same semantic though the sentence is altered. The process for tagging semantic role in this study used SEM AFOR, open source API developed for semantic analysis of documents. The result of semantic role labeling conducted by the SEM AFOR system creates JSON file being tagged with frame-argument information. The table 1 and  table 2 intuitively illustrates the semantic role information of sentences. Since the two sentences of the table 1 and table 2 have the same semantic yet paraphrased in different form, we can identify that they have the common semantic role information. The similarity of the two sentences is calculated by Greedy String Tiling similarity, [14] which is a comparison method utilizing substring. The call of, "Pig away!" and the dash of bairn in the pursuit, at last make such a soprano that both attend grey and the much-try Andrew make disorder to the vicar. In this method, the number of semantic role labeling is defined as characteristic information instead of the number of substring while the similarity of the two sentences is calculated based on the ratio of characteristic information found commonly between the two sentences. The similarity is calculated as the formula 1.
(1)
EXPERIMENT
Similarity Measurement
In this session, the semantic role labeling on experimental data for similarity measurement is conducted by using the FrameNet. For the experiment, the proposed method and the conventional similarity measurement method are applied on 500 documents being composed of source document and suspicious document in pairs within the PAN 2012 corpus (simulated_paraphrase category). The table 3 is the result of measurement of similarity by substring comparison method on the experimental data set whereas the table 4 is the result of the result of measurement of similarity on the experimental data set by the semantic role labeling information. 
Evaluation
The proposed accuracy rate and recall factor are calculated by the formula 2 and 3. The 'S' is the range of plagiarism which is 'correct group' to assess the proposed method while 'R' is the range of plagiarism found by the proposed method. The 'r' is the number of common semantic role information from the two documents extracted by the proposed method whereas the 's' is the number of semantic role within the plagiarism range, 'r∩s' is calculated by the number of semantic role within the plagiarism range among the number of common semantic role information from the two documents. The table 6 illustrates accuracy rate and recall factor measured on the similarity between documents based on the tagged semantic role labeling information through the extended FrameNet.
(2) 
CONCLUSIONS
This study proposed the semantic similarity measurement method through structure analysis of sentences using semantic role labeling whereas the semantic role labeling is the method of document analysis to determine the role of argument information which is required for completing a sentence being composed of predicate centering on the predicate of sentence. The semantic role labeling information acquired through this process as a characteristic of document is used for the similarity measurement. It is a method with especially not only semantic of words but also structure of document is considered leading to identify more improved performance than the conventional similarity measurement method on paraphrased documents. As a future study, we plan to research further on similarity measurement methods being applied by expansion measures being able to enrich semantic role information of existing FrameNet.
